Measuring the glomerular filtration rate (GFR) remains indicated in specific patients and/or specific clinical contexts.[@bib1]^,^[@bib2] For practical reasons, plasma clearances are preferred instead of urinary clearance. In most centers, the plasma clearance is calculated from exogenous marker concentrations obtained during the excretion phase (the *second* or *slow* GFR compartment), which is the most important for GFR determination. However, GFR is systematically overestimated because the part of the area under the curve (AUC) from the first (or *early*) compartment, which corresponds to the distribution of the marker in the body, is neglected. Because the AUC of the first compartment is not measured but estimated, it is prone to some imprecision, notably in high GFR ranges. Moreover, this overestimation can be corrected using various published mathematical models published by Chantler (C), Bröchner-Mortensen (BM), Fleming (F), Jodal-Bröchner-Mortensen (JBM), and Ng (N) (equations are given in [Supplementary Table S1](#appsec1){ref-type="sec"}).[@bib3], [@bib4], [@bib5], [@bib6], [@bib7] Few data are available on the comparison between these models. This is the goal of the current study.

From 6 different cohorts,[@bib8]^,^[@bib9] we collected results of measured GFR by plasma clearance (iohexol or ^51^Cr−ethylenediamine tetraacetic acid \[EDTA\]) and compared the results obtained with the different correction equations (methods are described in detail in the [Supplementary Methods](#appsec1){ref-type="sec"}).

Among the 5459 participants, the mean age was 53 ± 17 years, and 42.9% were women. Mean height and body weight were 168 ± 10 cm and 73 ± 17 kg, respectively. Mean body mass index (BMI) and body surface area (BSA) were 26 kg/m^2^ ± 6 kg/m^2^ and 1.85 m^2^ ± 0.24 m^2^, respectively. Mean measured GFR (mGFR) with C, BM, F, JBM, and Ng was 63 ml/min per 1.73 m^2^ ± 28 ml/min per 1.73 m^2^, 64 ml/min per 1.73 m^2^ ± 25 ml/min per 1.73 m^2^, 63 ml/min per 1.73 m^2^ ± 24 ml/min per 1.73 m^2^, 64 ml/min per 1.73 m^2^ ± 25 ml/min per 1.73 m^2^, and 65 ml/min per 1.73 m^2^ ± 26 ml/min per 1.73 m^2^, respectively. Lin's concordance correlation coefficient and biases are described in detail in [Supplementary Table S2](#appsec1){ref-type="sec"} in the [Supplementary Material](#appsec1){ref-type="sec"}, but all comparisons showed almost perfect correlation (with concordance correlation coefficients \>0.99). Regarding bias, all comparisons showed that bias was not relevant from a clinical perspective (the highest bias being 3 ml/min per 1.73 m^2^). All concordance within 10% and 5% are given in [Table 1](#tbl1){ref-type="table"}. Concordance within 10% is 100% for all comparisons, except when C equation is considered. Within 5% concordance was also close to 100% for all equations, except between F and N and when the C equation is considered in the comparison. Subanalyses (see [Supplemental Material](#appsec1){ref-type="sec"}) were repeated in subgroups according to GFR levels in [Supplementary Table S3](#appsec1){ref-type="sec"} (based on the BM method in 6 categories: \>130 ml/min per 1.73 m^2^, 90−130 ml/min per 1.73 m^2^, 60−90 ml/min per 1.73 m^2^, 45−60 ml/min per 1.73 m^2^, 30−45 ml/min per 1.73 m^2^, and ≤30 ml/min per 1.73 m^2^), sex in [Supplementary Table S4](#appsec1){ref-type="sec"}, BMI in [Supplementary Table S5](#appsec1){ref-type="sec"} (\<18.5 kg/m^2^, 18.5−25 kg/m^2^, 25−30 kg/m^2^, 30−35 kg/m^2^, 35−40 kg/m^2^, and ≥40 kg/m^2^, respectively), and age in [Supplementary Table S6](#appsec1){ref-type="sec"} (categorized in decades). Conclusions were not different from those of the total cohort when analyses were made according to sex or BMI. Only the variable *GFR level* influenced concordance, with less concordance in high GFR levels, even if results were still quite similar between BM and F, BM and JBM, and F and JBM. Excluding results from the C equation which is, once again, the most discrepant, we observed a discordance of more than 5% when the *slow* GFR was above 290, 290, 155, 290, 117, and 128 ml/min per 1.73 m^2^ comparing BM-F, BM-JBM, BM-N, F-JBM, F-N, and JBM-N, respectively.Table 1Concordance within 10% (above diagonal) and within 5% (below diagonal)CBMFJBMNC---97.196.896.291.7BM51.9---100100100F59.6100---100100JBM54.3100100---100N37.498.890.798.9---[^2][^3]

To the best of our knowledge, the current, multicentric study is the largest one comparing the different equations to correct the overestimation of the GFR obtained from the slow compartment. Two important conclusions should be drawn. First, the method proposed by Chantler in 1969 deviated most from all other methods. It can be reasonably presumed that this method was an oversimplification (C correction is just a linear correction), and we recommend that it should be abandoned. Second, all other models give very similar results, except at high GFR levels. The BM correction is the mostly used in the literature with iohexol and ^51^Cr-EDTA, whereas the F model is mostly used with ^99^Tc−diethylene triamine pentaacetic acid (DTPA), but obviously all these equations are interchangeable. More discrepancies can be observed at very high GFR levels. However, these discrepancies are observed at GFR levels which are higher than the threshold usually considered for the diagnosis of hyperfiltration, and therefore the clinical impact of such discrepancies is limited. BM correction is known to underestimate renal clearance at such high GFR levels. The performance of other equations at such high levels is not well known.

The main limitation of the current analysis is the absence of renal/urinary clearance and/or plasma samples in the first (or *early*) compartment. Thus, we can assert that all equations, except the C one, are equivalent when measured GFR is lower than 130 ml/min 1.73 m^2^, but it remains difficult to know which one is the most accurate in the highest range of GFR. Further studies in this specific range of GFR are still required.
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**Supplementary Methods.**

**Supplementary References.**

**Table S1.** Different equations to correct for the absence of the first compartment.

**Table S2.** Concordance correlation coefficient (with 95% CI) and bias ± SD between the different methods.

**Table S3.** Comparison of concordance within 5 and 10% between the different models according to GFR levels.

**Table S4.** Comparison of concordance within 5 and 10% between the different models according to sex.

**Table S5.** Comparison of concordance within 5 and 10% between the different models according to BMI levels.

**Table S6.** Comparison of concordance 5 and 10% between the different models according to age.

[^1]: PD, LD, MF, EC, ES, NE, and HP are members of the European Kidney Function Consortium.

[^2]: BM, Bröchner-Mortensen; C, Chantler; F, Fleming; JBM, Jodal-Bröchner-Mortensen; N, Ng.

[^3]: All results are expressed as percentages.
